Medicinal plants (MP) have been used world-wide for the treatment or prevention of health conditions and due to their natural origin; they have been historically considered harmless. Semi-structured interviews were carried out with an intentional sample of twenty plant vendors in the city of Diadema to explore their knowledge and beliefs on the safety and efficacy of MP. Different levels of perceptions about the safety of MP were found, varying from "completely safe" to "completely harmful". The majority of the interviewees declared that "if herbs have an effect, they are also likely to have a side effect", depending on many factors such as dosage, concomitant use of other drugs, characteristics of the plant material and consumer related factors, specially those related to pregnant women, children and elderly people. Thirty-nine unexpected events related to 21 species of MP were reported. One case of serious gastrointestinal disease related to the consumption of a contaminated "slim mixture" was also described. Adverse events and other problems that result from MP are relatively uncommon, but they are almost certainly underreported and occur more often than acknowledged. This study strengthens the call for further research and educational efforts into this complex area.
Introduction
Traditionally, medicinal herbs have been used for the treatment or prevention of health various conditions, ranging from depression to high blood pressure and from skin diseases to diabetes. Many of these herbs are believed to be free of risks and are commonly used for self-medication without supervision. During the last three decades, there has been the most remarkable revival of herbal medicine (Balbino & Dias, 2010) . A further strength of herbal medicines is that they are inexpensive, or at least, cheaper than conventional remedies. World Health Organization estimates that 80% of people in developing countries rely on traditional herbal medicines (Shaw, 1998) .
However, the "naturalness" of medicinal herbs does not guarantee that they are harmless. Toxic potential, consumer-related factors such as age, disease factors, pregnancy (De Smet, 2004) , contamination (Ko, 1998) , adulteration and lack of regulation (Ernst, 2007) are some of the risk factors deemed to be associated with herbal adverse reactions, poisonings and other complications. Furthermore, interactions with traditional drugs are possible, leading to a lower effi cacy of pharmacological treatments or to toxic manifestations (Cuzzolin et al., 2006) . In recent years, adverse events possibly associated with a wide range of herbal remedies have been published elsewhere (Ries & Sahud, 1975; Arseculeratne et al., 1985; Stickel et al., 2005; Sossai et al., 2007; Balbino & Dias, 2010) .
In most countries, medicinal plants are marketed as dietary supplements and are not subject to the premarketing regulatory clearance required for drugs; additionally, adverse effect monitoring is either nonexistent or ineffi cient (Ernst 2004) . In Brazil, medicinal herbs are freely sold in health food shops, supermarkets and especially by herbal vendors in the streets, fairs or open air markets. The name given to these vendors may vary regionally in Brazil: raizeiro ("root doctors"), erveiro or ervateiro (herbalists). In fact, they serve as a local "doctors" and the general population usually looks for their knowledge to fi nd a "natural cure" for several health conditions .
The aim of the present study was to explore the knowledge, use, attitudes and beliefs of herbal medicine of an intentional sample of herbal vendors concerning their opinion about safety, restricted use, possible drug interactions and side effects of these therapies.
Material and Methods
Considering the aim of this work, which intends to understand the way of thinking of herbal vendors, qualitative research techniques were chosen, through which the phenomenon was identified based on individuals' values, beliefs and representations of vendors (Patton, 2001) . This, in the context of this study, constitutes the most appropriate choice of methodology because it allows the understanding of the event starting from the values, behaviour and vision of those who experienced it (WHO, 1994; Patton, 2001 ).
Local of study
The research was performed in Diadema, a city located in São Paulo state, Brazil; with around 390,000 inhabitants. Diadema has a large number of migrants from northeastern Brazil, which is known for its tradition of medicinal herbs use IBGE 2011) . Also, Diadema has a small urban area (31 km 2 ), which facilitated the identification and access to interviewees.
Sample
A purposeful sample composed of twenty herbal vendors was established according to the following criteria: to live in Diadema and to sell medicinal herbs for at least two years; allowing the inclusion of people with a wealthy source of information on the theme.
The subjects were introduced by key-informants -KI (WHO, 1994; Taylor & Bodgan, 1998) , who are people with special knowledge of the study population. The KI facilitated access to the herbal vendors and through their information a guide was elaborated, containing important topics for the comprehension of the theme. This guide was utilised during the interviews.
The sample was then recruited using the snowball technique, in which a respondent indicates the next and so on (Biernacki & Waldorf, 1981) . The sample was constituted by twenty herbal vendors spread over six different chains of vendors. Each chain had an average of 3 or 4 interviewees with similar characteristics intra chains, i.e., belonged to the same social network. However these features were completely different inter chains, i.e., its constituents had no relationship or friendship. This construction ensured the diversity of the sample.
An in-depth semi-structured interview, which lasted an average of 60 min, was performed with each component of the sample (Kvale, 1996) , and recorded with the interviewee's prior agreement. The interview was based on the guide and covered the following topics: (1) If the interviewees considered (or not) the herbal plants free of risks, (2) if the interviewees advised the customers about the possible interaction with synthetic drugs, (3) if there are plants of restricted use, (4) if they give information about the "correct" way to use the herbal medicine, (5) socio-demographic characteristics of the participants, and (6) information about serious adverse reactions possibly related to medicinal plants used by themselves or customers. Around the 18 th interview, it was noticed that the theory of saturation point had been reached (Paton, 2001; Creswell, 1998; WHO, 1994) . In other words, the next interviews began to present redundancy in the thematic categories, because the discourse was no longer contributing additional information.
Each interviewee was identified by an alphanumerical code, based on their name, age, gender, and duration of herbal vendor activity. After the interviews had been transcribed, they were subjected to the pre-analysis and coding stages based on the one proposed by Bardin (2008) . Passages of coded discourse were analysed together, making it possible to obtain reports corresponding to each theme of the interview, by aggregating the responses from the twenty interviewees. In this study we used the technique of triangulation in the analysis of results; i.e., besides the principal researcher, other two researchers analyzed the results to identify the consistency of interpretations. This technique reduced the likelihood of misinterpretation leading to more appropriate results. Parts of the vendors 'interviews are presented in italics. Lastly, inferences, interpretations and hypotheses based on the content of the discourse analysis were elaborated (Bardin, 2008) .
The study was approved by the Research Ethics Committee of the Federal University of São Paulo (CEP 1803/07).
Results and Discussion

Socio-demographic data
The participants included thirteen men and seven women. 50% of participants had primary school education or less. Four of them were functionally illiterate. Their average age was 55 years old (range from 30 to 90). Most of them were not originally from Diadema, but rather from northeastern regions of Brazil where traditional medicine is largely employed because people cannot afford conventional pharmaceuticals, and also because socio-culturally, folk medicine has a wide acceptance.
Approximately 70% of the subjects in this study reported that they have learned about herbal therapies from family members, attesting their familiar tradition with medicinal plants. By self report, the knowledge and practice of traditional healing is a family matter and is passed on by inheritance. Almost all of those participants who were literate declared that they often consult books and magazines on medicinal plants to remember plant names, indications and manners of use. About 74% of participants had been selling medicinal plants in Diadema for 10 years or more.
Risk Perception
The interviewed believed that in spite of medicinal herbs being safer than conventional drugs, they can also cause side-effects. However, the perception of such risks was different among them. They attributed different factors that can trigger side-effects by herbs. Analyzing the content of the interview material, it was concluded that the opinion of the herbal vendors about the safety of medicinal herbs is tied basically to factors associated with: herbs characteristics; sales strategies and beliefs of the herbal vendors; and beliefs of those who consume medicinal herbs. All results are presented respecting these three major divisions and within each one the categories identified are analyzed.
Risks associated to beliefs of herbal consumers "Medicinal herbs are drugs" "As drugs, they can generate either benefit or harm. The effect depends on the dose and the customer's use."
According to the interviewees, the customers believe that medicinal plants are not "remedies", and an increase in the dose will enhance the benefits. This belief can lead to an incorrect, inappropriate or even unnecessary use. This assertion finds support in the literature: in an ethnobotanical survey carried out in an important traditional market in the city of Recife (Pernambuco, northeaster Brazil), the authors reported that herbal vendors themselves recognised that the indiscriminate use of medicinal plants could lead to serious or even fatal accidents . Lanini et al. (2009) Just as consumers, these are vendors who also share the belief that if herbs are natural, they are devoid of risks. They add that the lack of "chemistry" associated to their composition makes them safe. To give support to this assertion they invoke God as creator and perfection. The statement below reflects this belief:
"It is much better than the drugs we take because they have no danger. I think that God put here on the Earth is to heal the people… if God created it, we can use without fear".
This belief becomes dangerous since it is used as a marketing strategy to sell such herbs. This "natural marketing" can reinforce the carelessness of consumers about the potential adverse effects arising out of these herbs.
"If I use them and it is good, I prescribe for the others"
The majority of the interviewees (95%) reported using herbs themselves throughout their lives and planned to continue using them. The main reasons given for choosing herbal remedies was that they were safer than "drugstore's drugs." They also declared that herbs are as effective as synthetic drugs, although they can demand more time and rigorous discipline from customers in order to yield satisfactory results.
Among the interviewees, 90% declared that they usually prescribe the plants to be used and the appropriate dosages for each therapeutic end, giving information about the "correct" way to use medicinal plants. The correct use is based on their own experience of using herbs. This vendors' behaviour demonstrates that they believe in their own expertise and "deserve" the title by which they are known: doctors in herbs.
Effective or not, it does not matter, business is business
Only one participant reported not using medicinal plants himself. According to him, medicinal plants are inefficient as medicines, and any poisoning effect would be extreme, since they are not as "clean" as conventional medicines. This unique case is curious, since the interviewed subject satisfied the inclusion criteria of the study and demonstrated a large knowledge about the subject.
Unlike most, this herb vendor considers his work as a "business" with the aggravating factor that, despite having a negative view of herbs, he sells them to the consumers without taking into consideration his perceptions of safety and efficacy of herbs. The statement below reflects this behaviour.
"I do not know if is good or not (herbs), but I do not use them. People want to buy, I also want to sell, and business is business".
Risks associated to the herbal characteristics The medicinal herbs are easily adulterated
The interviewees also reported risks related to unscrupulous manufacturing and selling practices, yielding that traditional herbs might be replaced by toxic ones, resulting in loss of efficacy or unexpected effects. They declared that common names of plants and herbal remedies may be outdated and variable depending on the geographic region, causing a lot of confusion. Since plants are not regulated, there is no guarantee that the herbal material used in preparation of the product is of good quality and correctly identified. Moreover, dosefinding studies are not available for the majority of medicinal plants in use today. More information is also lacking in several areas relevant to safety. According to the interviewees, the only "guarantee" is their knowledge, observations and experiences throughout their lives that have enabled them to recognize the plant's narrow margin of safety and also the importance of dose; and for a successful treatment, their instructions must be followed.
The medicinal herbs works better together
The interviewees reported that herb-herb interactions may be beneficial and does not represent harm to the customers. According to them, herbs may be used either in their primary forms or combined into complex mixtures, and the correct association of two or more herbs may increase their therapeutic effects, because herbs "work better together".
In fact, many herbal mixtures typically contain two or more medicinal plants, and it is difficult to discover which ingredient is the one responsible for the therapeutic effect, or whether it results from the combination of all of them. For instance, Sinupret ® (Bionorica, Germany), the best selling herbal medicinal product in Germany, contains five different medicinal plants. Asian herbal mixtures typically contain about twice that amount (Ernst, 2004) .
"Mixing herbs with allopathic medicines we do not know how it works"
The herb-allopathic association has been assumed as positive only when the herb therapeutic effect would be to attenuate or to abolish synthetic drug side-effects. On the other hand, the interviewees do not encourage the use of medicinal herbs as a complementary treatment when both conventional and alternative treatments have the same purposes. According to the interviewees, concomitant use of herbal and conventional drugs compromises the efficacy of conventional medicines by delaying their activity.
Interviewees also considered the possibility of herb-drug interaction causing unexpected or harmful symptoms, because an herb component may cause either an increase or decrease in the amount of drug in the blood stream.
Contradictory to the herbal vendor's instructions, previous studies showed that the majority of people use medicinal herbs as a complement to conventional therapy, not as an alternative (Eisenberg et al., 1998) . Unlike conventional drug-drug interactions, which are usually familiar and predictable, herb-drug and herb-herb interactions are exceedingly difficult to anticipate. Since there is a lack of systematic data, together with a false perception of safety, there may be unrecognized problems related to the association between herbs and conventional drugs. Cytochrome P450 (CYP) monooxygenases are probably the most important classes of enzymes in hepatic drug metabolism (Liu et al., 2006) and the list of herbal medicines with a potential for modifying drug bioavailability by inhibition or stimulation of CYP450 enzymes seems endless. For example, St John's wort increases the activity of the CYP3A4 and may lead to a reduction in plasma concentration of a number of medicines, including cyclosporin, statins and hormonal contraceptives (Novack, 2008) .
"Women's friends and children's enemy" -Herbs during the pregnancy
According to the interviewees, almost every medicine (natural or not) is contraindicated for pregnant women. They consider pregnant women as particular cases, where even "light" herbs must be consumed in lesser doses. In addition to the abortifacient risks of several herbs, they suggested that certain herbs (Table 1) are associated with embryotoxic or fetotoxic effects. They usually call these plants "women's friends and children's enemy".
"We do not recommend anything for pregnant women, just something to relax or to flatulence because in this state (pregnancy) everything is dangerous."
Most surveys agree that women use more alternative medicine than men, and pregnant women felt more attracted to herbs because they are promoted as harmless and free of adverse effects (Lapi et al., 2008) . There have been very few formal studies of herbal consumption in pregnancy and even fewer looking at outcomes and side effects (Pinn & Pallett, 2002; Ruiz et al., 2008) . One study showed that many herbal medicine consumed, as other explanations are also possible to assess. Furthermore, it was not possible to obtain an adequate identification of the plants related to the cases. Almost every plant in this study is commercialised in a dry, pulverised, or fragmented form, making it very hard to collect identifiable herbarium samples. All the scientific names presented in this study were suggested based on the popular names and their use indications cited during the interviews.
Thirteen interviewees reported 39 unexpected events that were possibly related to 21 species of medicinal herbs ( Table 2 ). The most frequent species reported were "buchinha"-Luffa operculata (L.) Cogn. (seven reports), "sene"-Senna alexandrina Mill. (four reports) and "guaraná"-Paullinia cupana Kunth (three reports). The most frequent unexpected signs and symptoms reported involved the central nervous, gastrointestinal and cardiovascular systems. The manifestations observed with many of the plants described in this research are well documented in the literature (Rang et al., 2004) .
The popular "buchinha" was sold in all of the places surveyed as an effective treatment for respiratory diseases such as sinusitis and also as an abortive agent. Among other problems, three deaths were reported with "buchinha". Previous studies showed that this plant is potentially toxic and can cause, among other harmful effects, irritation of the mucous membranes, nausea, abortions, bleeding and embryotoxic protein synthesisinhibiting action (Ngai et al., 1993; Lanini et al., 2009) . One recent brazilian study showed that the plant vendors themselves mentioned cases of death from over-ingestion of this plant .
"Guaraná", which is largely used to improve mental and physical health, contains a substantial amount of caffeine, who might be a possible cause of CNS and cardiovascular effects described in the present work (Cannon et al., 2001; Schmidt & Karlson-Stiber, 2008) .
"Sene" is a natural drug frequently employed as laxative. The interviewees related cases of "hardening" and "collapse" of the intestines and also cases of colonic cancer possibly related with the chronic ingestion of elevated doses of the tea prepared from sene's leaves or fruits. They also reported cases of abortion. Constipation tends to be highly prevalent among pregnant women, and so this population is often at a heightened risk of side effects due to consumption of sene (Schmidt & Karlson-Stiber, 2008 ). Sene contains anthraquinones, which possess both abortive and carcinogenic proprieties (Siegers et al., 1993; Keller et al., 2008) .
One case (which is not included in the 39 cases cited above), describes one particular lot of a "slim mixture" (mixture of seven medicinal plants used to lose weight) that was contaminated with "fungus". As a consequence of this contamination, a 40-yearold-woman, after ingestion of this tainted preparation, products have been associated with risks to pregnant women and their babies (Ernst, 2002a) . 
"Everyone can use medicinal herbs, but not everyone can use all herbs"
The interviewees reported that some herbs are very "strong" and must be consumed in lesser doses by children and the elderly; depending on the strength of the herb, in some cases it should never be prescribed for these populations. The quote below gives a vendors idea about this issue: "It is not advisable to give strong herbs to the children, because their bodies are different from ours. This same rule should also be applied to the elderly. The situation can be worse when the elderly is using controlled medicine while is taking herbs. This association can cause interaction or the effect of synthetic drug can be decreased or interrupted"
In fact, compared with adults, children and the elderly may be at particular risk of experiencing the adverse effects of herbal treatments. The capacity of children and the elderly for detoxifying chemicals may be reduced, and they can experience a dangerous increase in the drug's plasma concentrations. Between 1968 and 1997, the WHO Monitoring Centre received 8,985 case reports of adverse events associated with herbal medicines. About 7.5% of the patients concerned were 60 years old and older (Ernst, 2002a) . Children are especially susceptible to the harmful effects of dosage variation due to their smaller size and lack of some important enzymes (Ernst, 2002b) .
Cases report
Since the present study is a qualitative one, the data showed are based on voluntary reports and not confirmed by physicians. Therefore, although the reported symptoms are certainly relevant, it is difficult to demonstrate the causal link to the medicinal herb was hospitalised with serious gastrointestinal diseases. According to the interviewee, the herbal material was not "dry enough"; but he was not able to recognise that the material was not good for use. Several surveys show the problems related with medicinal herbs contaminated with a myriad of things, from heavy metals to virtually every kind of impurity (Ko 1998; Mascolo et al., 1999; Ferrante et al., 2007; Melo et al., 2007) .
Final considerations
The interviewed showed different levels of perceptions about medicinal herbs safety, varying from "completely safe" to "completely harmful". In this study, there were identified herb risks associated to: beliefs of herbal consumers; herbal characteristics and beliefs and seller strategies of the herbal vendors. However, the majority of the interviewees declared that if plants have a therapeutic effect, they are also likely to have "side" effects, depending on many factors. Although the present study, by its own characteristics, failed to obtain the correct identification of the plants involved, the information obtained is clearly of interest to health care providers, and more importantly, our study strengthens the call for more research and educational efforts into this area.
Adverse events and other problems that result from "natural" medicines are relatively uncommon, but they are almost certainly underreported and occur more often than acknowledged. Medicinal plants are traditionally considered as innocuous, but as they are commonly commercially available, they require sanitary surveillance in order to identify their risks, to give them a legal status, to evaluate their efficacy and to ascertain their safety.
